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DETAILED ACTION 

This Office Action is in response to the Remarks filed on 6/16/06. Currently, claims 2-29 
are pending. 



Claim Rejections - 35 USC §102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

The rejection of claims 2-8, 10, 15, 17-23 and 29 under 35 U.S.C. 102(b) as being 
anticipated by Yeo et al., US Patent 6,492,216 (Embodiment 2) has been maintained for reasons 
of record. 

Yeo discloses the semiconductor method as claimed. See figures 1-5,7 and 8 
(Embodiment 2), and corresponding text, where Yeo teaches, pertaining to claim 6, a method 
comprising: providing a semiconductor alloy layer 2 on a semiconductor substrate 1 (figure 1; 
col. 3, lines 32-65); forming a gate structure 6 on the semiconductor alloy layer 2 (figure 4; col. 
4, lines 57-62); forming source and drain regions 7 in the semiconductor substrate 1 on both 
sides of the gate structure (figure 5; col. 4, lines 63-67; col. 5, lines 1-25); removing at least a 
portion of the semiconductor alloy layer overlying the source and drain regions (figure 7; col. 5, 
lines 44-54); and forming a metal silicide region 10 over the source and drain regions (figure 8; 
col. 5, lines 54-62); wherein removing at least a portion of the semiconductor alloy layer 
comprises: altering at least a portion of the semiconductor alloy layer to a material receptive to a 
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selective removal process (col. 5, lines 50-54); and selectively removing the altered 
semiconductor alloy layer form overlying the source and drain regions (figure 7; col. 5, lines 50- 
54). In addition, Yeo teaches, pertaining to claim 2, wherein the selectively removing comprises 
etching the altered semiconductor alloy layer (figure 7; col. 5, lines 50-54). Also, Yeo teaches, 
pertaining to claim 3, wherein the selectively removing comprises exposing the altered 
semiconductor alloy layer to an etchant for a period of time until the altered semiconductor alloy 
layer overlying the source and drain regions is fully removed (figure 7; col. 5, lines 46-54). Yeo 
teaches, pertaining to claim 4, wherein the forming a metal silicide region comprises forming a 
metal silicide region having a metal selected from the group consisting of cobalt and titanium 
(col. 5, lines 25-42). In addition, Yeo teaches, pertaining to claim 5, wherein removing the 
altered semiconductor alloy layer comprises using an anisotropic reaction ion etch (col. 5, lines 
50-54). In addition, Yeo teaches, pertaining to claim 7, wherein the altering includes oxidizing 
at least a portion of the semiconductor alloy layer to form a silicon oxide material receptive to a 
selective wet etch process (figure 4; col. 3, lines 65-67; col. 4, lines 41-62, Note: the Examiner 
takes the position that the optional capping layer is not used); and wherein the selectively 
removing includes removing the altered semiconductor alloy layer from overlying the source and 
drain regions (col. 4, lines 57-62). Also, Yeo teaches, pertaining to claim 8, wherein the altering 
includes oxidizing at least a portion of the semiconductor alloy layer to form a silicon oxide 
material receptive to a selective dry etch process (figure 4; col. 3, lines 65-67; col. 4, lines 41-62, 
Note: the Examiner takes the position that the optional capping layer is not used); and wherein 
the selectively removing includes removing the altered semiconductor alloy layer from overlying 
the source and drain regions (col. 4, lines 53-57). Yeo teaches, pertaining to claim 10, wherein 
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the altering includes consuming at least a portion of the semiconductor alloy layer to form a 
metal silicide material receptive to a selective dry etch process (figure 8; col. 5, lines 44-62); and 
wherein selectively removing includes removing the altered semiconductor alloy layer from 
overlying the source and drain regions (col. 5, lines 50-54). Pertaining to claim 15, Yeo teaches, 
wherein the semiconductor alloy layer comprises SiGe (col. 3, lines 30-60). Finally, Yeo 
teaches, pertaining to claim 16, wherein anneal the metal layer comprises performing a rapid 
thermal anneal process (col. 5, lines 30-35). 

Yeo teaches, pertaining to claim 17, Yeo teaches, wherein a method of forming a 
semiconductor device, comprising: forming a gate structure 6 on a semiconductor alloy layer 2 in 
a semiconductor substrate 1 (figure 1; col. 3, lines 32-65); forming source and drain regions 7 in 
the semiconductor substrate on both sides of the gate structure (figure 5; col. 4, lines 63-67; col. 
5, lines 1-25); altering at least a portion of the semiconductor alloy layer overlying the source 
and drain regions (figure 7; col. 5, lines 44-54); and removing, at least partially, the altered 
semiconductor alloy layer overlying the source and drain regions (figure 7; col. 5, lines 44-54). 
In addition, Yeo teaches, pertaining to claim 18, further comprising forming a metal silicide 
layer over the source and drain regions 10 (figure 8; col. 5, lines 54-62). Also, Yeo teaches, 
pertaining to claim 1 9, wherein removing the altered semiconductor alloy layer comprises 
etching the semiconductor alloy (figure 7; col. 5, lines 44-54). Yeo teaches, pertaining to claim 
20, wherein removing the altered semiconductor alloy layer comprises exposing the altered 
semiconductor alloy layer to an etchant for a period of time until the semiconductor alloy layer 
overlying the source and drain regions is fully removed (figure 7; col. 5, lines 44-54). In 
addition, Yeo teaches, pertaining to claim 21, wherein forming a metal silicide region comprises 
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forming a metal silicide region having a metal selected from the group consisting of cobalt and 
titanium (col. 5, lines 25-42). Also, Yeo teaches, pertaining to claim 22, wherein removing the 
altered semiconductor alloy layer comprises using an anisotropic reaction ion etch to remove at 
least a portion of the altered semiconductor alloy layer (col. 5, lines 45-54). Yeo teaches, 
pertaining to claim 23, wherein altering and removing at least a portion of the semiconductor 
alloy layer comprises: oxidizing at least a portion of the semiconductor alloy layer to form a 
silicon oxide material receptive to selective etch process (figure 4; col. 3, lines 65-67; col. 4, 
lines 41-62, Note: the Examiner takes the position that the optional capping layer is not used); 
and selectively removing the altered semiconductor alloy layer from overlying the source and 
drain regions (col. 4, lines 57-62). Finally, Yeo teaches, pertaining to claim 29, wherein the 
semiconductor alloy layer comprise SiGe (col. 3, lines 30-60). 

Claim Rejections - 35 USC §103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

The rejection of claims 9, 1 1, 12, 24, 25 and 26 under 35 U.S.C. 103(a) as being 
unpatentable over Yeo et al., US Patent 6,492,216 (Embodiment 1) in view of Nagabushnam US 
Patent 6,171,959 has been maintained for reasons of record. 

Yeo discloses the semiconductor method substantially as claimed. See preceding 
rejection of claims 2-8, 10, 15, 17-23 and 29 (Embodiment 2) under 35 U.S.C. 102(b). 
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However, Yeo fails to show in (Embodiment 2), pertaining to claim 9, wherein removing 
at least a portion of the semiconductor alloy layer comprises: consuming at least a portion of the 
semiconductor alloy layer to form a metal silicide material receptive to a selective wet etch 
process; and selectively removing the altered semiconductor alloy layer from overlying the 
source and drain regions. In addition, Yeo fails to show in (Embodiment 2), pertaining to claim 
11, wherein removing at least a portion of the semiconductor alloy layer comprises: forming a 
metal layer over the semiconductor alloy layer overlying the source and drain regions; annealing 
the metal layer and the semiconductor alloy layer and forming a metal silicide material; and 
selectively etching the metal silicide material. Also, Yeo fails to show in (Embodiment 2), 
pertaining to claim 24, wherein altering and removing at least a portion of the semiconductor 
alloy layer comprises: consuming at least a portion of the semiconductor alloy layer to form a 
metal silicide material receptive to a selective etch process; and selectively removing the altered 
semiconductor alloy layer from overlying the source and drain regions. Finally, Yeo fails to 
show in (Embodiment 2), pertaining to claim 25, wherein altering and removing at least a portion 
of the semiconductor alloy layer comprises: forming a metal layer rover the semiconductor alloy 
layer overlying the source and drain regions; annealing the metal layer and the semiconductor 
alloy layer and forming a metal silicide material; and selectively etching the metal silicide 
material. 

Yeo teaches in figures 1-5 and 6 (Embodiment 1), and correspond text, pertaining to 
claim 9, wherein removing at least a portion of the semiconductor alloy layer comprises: 
consuming at least a portion of the semiconductor alloy layer to form a metal silicide material 
receptive to a selective wet etch process (figure 6; col. 5, lines 25-43); and selectively removing 
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the altered semiconductor alloy layer from overlying the source and drain regions (col. 5, lines 

25- 43). In addition, Yeo teaches (Embodiment 1), pertaining to claim 11, wherein removing at 
least a portion of the semiconductor alloy layer comprises: forming a metal layer over the 
semiconductor alloy layer overlying the source and drain regions (figure 6; col. 5, lines 25-43); 
annealing the metal layer and the semiconductor alloy layer and forming a metal silicide material 
10 (col. 5, lines 30-35); and selectively etching the metal silicide material (col. 5, lines 35-43). 
Also, Yeo teaches (Embodiment 1), pertaining to claim 12, wherein removing at least a portion 
of the semiconductor alloy layer comprises: forming a metal layer over the semiconductor alloy 
layer overlying the source and drain regions (figure 6; col. 5, lines 25-43); annealing the metal 
layer and the semiconductor alloy layer and forming a disposable metal silicide material 10 (col. 
5, lines 30-35); selectively etching the disposable metal silicide material overlying the source and 
drain regions (col. 5, lines 35-43). Yeo teaches (Embodiment 1), pertaining to claim 24, 
wherein altering and removing at least a portion of the semiconductor alloy layer comprises: 
consuming at least a portion of the semiconductor alloy layer to form a metal silicide material 
receptive to a selective etch process (figure 6; col. 5, lines 25-43); and selectively removing the 
altered semiconductor alloy layer from overlying the source and drain regions (col. 5, lines 25- 
43). In addition, Yeo teaches (Embodiment 1), pertaining to claim 25, wherein altering and 
removing at least a portion of the semiconductor alloy layer comprises: forming a metal layer 
rover the semiconductor alloy layer overlying the source and drain regions (figure 6; col. 5, lines 

26- 30); annealing the metal layer and the semiconductor alloy layer and forming a metal silicide 
material (col. 5, lines 30-35); and selectively etching the metal silicide material (col. 5, lines 35- 
43). Finally, Yeo teaches (Embodiment 1), pertaining to claim 26, wherein altering and 
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removing at least a portion of the semiconductor alloy layer comprises: forming a metal layer 
over the semiconductor alloy layer overlying the source and drain regions (figure 6; col. 5, lines 
25-43); annealing the metal layer and the semiconductor alloy layer and forming a disposable 
metal silicide material 10 (col. 5, lines 30-35); selectively etching the disposable metal silicide 
material overlying the source and drain regions (col. 5, lines 35-43). 

Nagabushnam, teaches, in figures 1-8, and corresponding text, forming a second metal 
layer and annealing the second metal layer to form a second silicide (col. 5, lines 34-67). 

It would have been obvious to one of ordinary skill in the art to incorporate the follow 
steps of: wherein removing at least a portion of the semiconductor alloy layer comprises: 
consuming at least a portion of the semiconductor alloy layer to form a metal silicide material 
receptive to a selective wet etch process; and selectively removing the altered semiconductor 
alloy layer from overlying the source and drain regions; wherein removing at least a portion of 
the semiconductor alloy layer comprises: forming a metal layer over the semiconductor alloy 
layer overlying the source and drain regions; annealing the metal layer and the semiconductor 
alloy layer and forming a metal silicide material; and selectively etching the metal silicide 
material; wherein altering and removing at least a portion of the semiconductor alloy layer 
comprises: consuming at least a portion of the semiconductor alloy layer to form a metal silicide 
material receptive to a selective etch process; and selectively removing the altered semiconductor 
alloy layer from overlying the source and drain regions; wherein altering and removing at least a 
portion of the semiconductor alloy layer comprises: forming a metal layer rover the 
semiconductor alloy layer overlying the source and drain regions; annealing the metal layer and 
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the semiconductor alloy layer and forming a metal silicide material; and selectively etching the 
metal silicide material, in the method of Yeo (Embodiment 2), pertaining to claims 9, 1 1, 24 and 
25, according to the teachings of Yeo (Embodiment 1), with the motivation that, since both 
Embodiments 1 and 2 teach the subsequent formation of metal silicide regions, where a 
conventionally known advantage is to provide lowered resistance. Therefore, whether the metal 
silicide regions are formed by the process of Embodiment 1 or 2, would prove to be equivalent 
since ultimately the goal is to provide the source/drain regions with metal silicide regions. 

It would have been obvious to one of ordinary skill in the art, to incorporate, the steps of: 
forming a second metal layer; and annealing the second metal layer and forming a second metal 
silicide material, in the method of Yeo, pertaining to claims 12 and 26, according to the 
teachings of Nagabushnam, with the motivation that, by including an additional metal layer to 
form silicide regions will help improve the conventional advantages of having a lower resistivity, 
thereby improving the ohmic contact of the source/drain regions. 

Allowable Subject Matter 
Claims 13, 14, 27 and 28 are allowed over the prior art of record. 
The following is an examiner's statement of reasons for allowance: 
The closest prior art of record, Yeo et al., US Patent 6,492,216 alone or in combination 

with Yeo et al., US Patent 6,492,216 in view of Nagabushnam US Patent 6,171,959, fails to 

show, the steps of: 

Pertaining to claims 13 and 27, "implanting ions of at least one predetermined species 
into at least a portion of the metal-semiconductor alloy layer;" 
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Pertaining to claims 14 and 28, "implanting ions of at least one predetermined species 
into at least a portion of the metal layer;" 

Any comments considered necessary by applicant must be submitted no later than the 
payment of the issue fee and, to avoid processing delays, should preferably accompany the issue 
fee. Such submissions should be clearly labeled "Comments on Statement of Reasons for 
Allowance." 

Response to Arguments 
Applicant's arguments filed 6/16/06 have been fully considered but they are not 
persuasive. In the Remarks on pages 2-6: 

The Applicant raises the clear issue as whether Yeo alone or in combination thereof, 

i 

teaches or suggests, altering the material of the semiconductor alloy before etching, and then 
etching away the altered material. 

The Examiner takes the position that in the claims broadest interpretation of the claim, 
that Yeo alone or in combination thereof, teaches altering the material of the semiconductor alloy 
before etching, and then etching away the altered material. Specifically, Yeo teaches, that 
surface of the silicon-germanium-carbon layer (implied semiconductor alloy layer) is thermally 
oxidized to form a silicon dioxide (implied altered semiconductor layer), and then a wet-etching 
procedure is performed to remove portions of the silicon dioxide layer (col. 4, lines 40-60). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stanetta D. Isaac whose telephone number is 571-272-1671. The 
examiner can normally be reached on Monday-Friday 9:30am -6:30pm. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Michael Lebentritt can be reached on 571-272-1873. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Stanetta Isaac 
Patent Examiner 
August 8, 2006 




